Introduction
A variety of fused pyridines have been studied a for a long time in the field of the chemistry of heterocyclic compounds. 1, 2 Furopyridines are very similar to such skeletons as quinoline and isoquinoline which are present in many compounds possessing biological activity. It was reported that some pharmacophores with potential antipsychotic activity contain the thieno-and furo-[3,2-c]pyridine ring systems. 3 By studying 4 of biological activity of tetrahydrobenzofuropyridines and benzothienopyridines was determined that these two groups are a part of compounds which show a high affinity in face of subtypes of receptors α 1 and α 2 . This fact incites chemists about more complete explication of the structure and functions of these systems. Biological activity of the copper(II) and cobalt(II) 3-methylsufanylnicotinate complexes with furopyridines against various strains of bacteria and filamentous fungi has been investigated. 5, 6 For a long time we have been interested in studying of the synthesis and reactivity of various furo [3,2-c] pyridines. [7] [8] [9] [10] [11] [12] [13] This type of the fused heterocycles can be readily coordinated to metal centers through N-donor atom. A few from these compounds were used as ligands in the preparation of coordination compounds with transition metals Cu(II) Co(II) and Ni(II). The spectral, magnetic, thermal properties, coordination chemistry and X-ray analysis of these compounds have already been outlined. [14] [15] [16] [17] [18] [19] Later on our attention was directed onto [1] benzofuro[3,2-c]pyridine system which is tricyclic heterosystem consisted from furopyridine ring fused with benzene ring.
Recently starting from [1] benzofuro[3,2-c]pyridine were successfully prepared the complex compounds and solved structures of tetra-µ-acetato-bis(1-benzofuro[3,2-c]pyridine-copper(II) and bis(1-benzofuro[3,2-c]pyridine-κN)dichlorocobalt(II). 20, 21 We have published the synthesis and some reactions [1] benzofuro [3,2-c] pyridine and the study of the thermal stability of the mentioned complexes. 22 According our best knowledge until now there were not studied other reactions of [1] benzofuro[3,2-c]pyridine 11 or its intermediates 1, 5, therefore we focused our attention on eliminating this shortcoming and herein we present our achieved results.
Results and Discussion
The synthesis of [1] benzofuro[3,2-c]pyridin-1(2H)-one 1 was already described. 22 1-Chloro [1] benzofuro[3,2-c]pyridine 5 was synthesized by a four step method starting from 1-benzofuran-2-carbaldehyde as described in ref. 22 . Refluxing of 5 with heterocyclic secondary amines (piperidine, morpholine and pyrrolidine) gave 6-8 in moderate yields. The compound 6 was purified on a silica gel column. Suzuki coupling reaction was realized with 5 and phenylboronic acid or pyridin-3-ylboronic acid in the presence of Pd(PPh 3 ) 4 catalyst in dichloromethane 1-phenyl [1] benzofuro[3,2-c]pyridine 9 and 1-(pyridin-3-yl) [1] benzofuro[3,2-c]pyridine 10 were formed (Scheme 2). The structure of 9 was determined by X-ray analysis ( Fig. 1 and Fig. 2 ), as well by 1 H and 13 C NMR spectra. 13 C NMR spectrum
shows that the replacement of chlorine in the compound 5 C-1 (147.1 ppm 22 ) with phenyl ring is associated with a downfield shift of C-1 carbon signal of the compound 9 (154.6 ppm). The compounds 9 and 10 were used as N-ligands in the preparation of coordination compounds with transition metals Co(II) and Ni(II). Unfortunately all experiments which were done with 9 so far were unsuccessful; we supposed that it could be explained by a steric hindrance of the substituent attached at the C1 position. The structure of 1-phenyl [1] benzofuro[3,2-c]pyridine 9 was proved by X-ray analysis, then explained the reason of our coordination experiment failures.
The crystal data collection and the refinement results 1-phenyl [1] benzofuro[3,2-c]pyridine 9 are given in Table 1 On the other hand the compound 10 can be readily coordinated to metal centers through Ndonor atom of the unfused pyridine ring. The preparation of coordination compounds of 10 with transition metals Co(II) and Ni(II) is in progress.
In the past one of us has been a co-author of the paper dealing of the synthesis pyrazole fused furopyridines. 23 At that time [1] The reaction of 11 with benzoylnitromethane and DMBD gave benzoyl dimethyl ester 16. The preparation of 16 was stimulated by an interesting publication 25 in which the authors described a simple synthesis of functionalized pyrrolo[2,1-a]isoquinolines and other important derivatives. The reaction forming fused pyrroles is related to the cycloadditions of quinolinium and isoquinolinium ylides with electron-deficient acetylenes. 25 It was interesting for us to compare the behavior our system 11 with isoquinoline in analogous reaction conditions. Firstly we repeated the reaction with isoquinoline according procedure which was published in ref. 25 . We obtained the same results as the authors 25 published. However, we have been not able to get the better yield starting from 11 without any side products of the bituminous unidentified material. According us, it can be explained, that our compound 11, possessing in its structure installed of the electron rich furan ring between benzene and pyridine rings, is less reactive than isoquinoline one. 
Conclusions
In summary we developed the synthesis of 1-substituted [1] 
Experimental Section
General. Melting points were determined using Kofler hot plate. All solvents were distilled and dried before use. All reagents were commercially available were used without purification. Elemental analyses were determined using an EAGER 300. IR spectra were taken on a FTIR Nicolet NEXUS 470 spectrophotometer using KBr pellets (0.5 mg in 300 mg KBr) in region 4000 -400 cm -1 . For interpretation of IR spectra following abbreviations are used s = strong band (a value of transmittance: 0-35%), m = medium band (a value of transmittance: 36-50%) w = weak (a value of transmittance: over 50%). 
